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DETAILED ACTION 

Claim Rejections - 35 USC § J 02 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States, 

Claims 1, 3-5, 16-19, 30, and 31, are rejected under 35 U.S.C. 102(b) as being 
anticipated by JP 01-204424 (Takao). With respect to claims 1, 3-5, and 16-17, Takao 
teaches a reactor of the type having a first electrode for supporting a substrate, an 
opposed electrode, and means for producing a plasma therebetween, wherein the opposed 
electrode has one face exposed to the first electrode and an opposite face connected to an 
electrical source and a thermal sink (figure 1, items 7, 5, 13, 14 and page 2), the 
improvement comprising an opposed electrode including (a) an electrode plate composed 
of a substantially pure material (amorphous carbon) and having a substantially uniform 
thickness (figure 1, item 7) and (b) a support frame composed of an electrically and 
thermally conductive material (aluminum) bonded to a back face of the plate, whereby 
the support frame is connected to the electrical source and thermal sink and a front face 
of the plate which is exposed to the first electrode is substantially free from protuberances 
(page 8, and figure I, items 4 and 7); wherein the electrode plate comprises a disk (figure 
1, item 7); wherein the disk includes a plurality of apertures therethrough to permit the 
flow of a reactant gas into the space between the electrodes (figure 1, item 7, apertures); 
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wherein the support frame comprises a ring which is secured about the periphery of the 
disk (figure i, item 7, ring); wherein the electrode plate is composed of a pure material 
selected from the group consisting of graphite, polycrystalline silicon, quartz, glassy 
carbon, single crystal silicon, pyrolytic graphite, silicon carbide, alumina, zirconium, 
diamond-coated materials, and titanium oxides (page 2); wherein the electrically and 
thermally conductive material is selected from the group consisting of graphite, 
aluminum, copper, and stainless steel (page 4). 

With respect to claims 18, 19, 30, and 31, Takao teaches an electrode composed 
of a substantially pure material (amorphous carbon) and having a substantially uniform 
thickness (figure 1, item 7); and a support ring bonded about the periphery of one face of 
the disk (where the electrode body 4 is bonded around the periphery of electrode 7), 
leaving the other face substantially flat and free from protuberances, wherein the support 
ring is composed of an electrically and thermally conductive material (where the 
electrode body 4 is made of aluminum); wherein the disk includes a plurality of apertures 
to permit gas flow therethrough (figure 1, item 7, apertures); wherein the electrode plate 
is composed of a pure material selected from the group consisting of graphite, 
polycrystalline silicon, quartz, glassy carbon, single crystal silicon, pyrolytic graphite, 
silicon carbide, alumina, zirconium, diamond-coated materials, and titanium oxides (page 
2); wherein the electrically and thermally conductive material is selected from the group 
consisting of graphite, aluminum, copper, and stainless steel (page 4). 
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Claim Rejections - 35 USC § 1 03 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patentmay not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at die time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 2 is rejected under 35 U.S.C 103(a) as being unpatentable over by JP 01- 

204424 (Takao) as applied to claim 1 above and further in view of US 4,340,462 (Koch). 

Koch teaches the opposed electrode is mounted in an assembly having an insulating ring 

which is flush with the entire periphery of the exposed face, whereby the support frame is 

protected from exposure to the plasma (figure 3, item 20, 22). It would have been 

obvious to one of ordinary skill in the art at the time of the invention to modify the 

apparatus of Takao to utilize the structure of the electrode in order to provide a scalable 

chamber (Koch, col. 3, 1L 60-67). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over by JP 01- 
204424 (Takao) as applied to claim 3 above and further in view EP 346055 (Okazaki). 
Okazaki teaches the support frame comprises a plurality of concentric rings secured to 
the opposite face of the electrode disk (figure 2, item 22). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the apparatus of 
Takao to utilize the concentric rings on the opposite side of the disk in order to diffuse 
the glow discharge (Okazaki page 4). 
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Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over by JP 01- 
204424 (Takao) as applied to claim 3 above and further in view JP 61-243 170 (Shigeru). 
Shigeru teaches the support fiame comprises a flat plate which is secured to and covers 
substantially the entire opposite face of the electrode disk (figure 1, item 3). It would 
have been obvious to one of ordinary skill in the ait at the time of the invention to modify 
the apparatus of Takao to utilize the flat plate covering the electrode disk in order to 
reduce the temperature elevation of the plate when bonded to the backing plate (see 
Shigeru page 2). 

Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over by JP 
01-204424 (Takao) as applied to claim 5 above. Takao teaches a parallel plate electrode 
reactor to hold semiconductor wafers (page 2). Because Takao teaches substantially the 
same machine as applicants to perform plasma etching (page 2 and applicant's abstract), 
the claimed ranges would have been obvious in order to obtain a high precision etching 
apparatus (page 2 of Takao). That is, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to choose the instantly claimed ranges through 
process optimization, since it has been held that there the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. See InreBoesch. 205 USPQ 215 (CCPA 1980). 

Claims 10-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 
01-204424 (Takao) as applied to claim 1 above and farther in view of JP 61-279672 
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(Yamada). Yamada teaches the plate is bonded to the support frame by means of a 
bonding layer, which has a low vapor pressure, bonding layer is formed by soldering, 
(page 3, 11. 4-7) It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the process of the Takao to utilize bonding the support frame 
using indium in order to affix the target to the base (see Yamada page 3, 11. 1-20). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over by JP 01- 
204424 (Takao) and JP 61-279672 (Yamada) as applied to claim 13 above and further in 
view JP 61-243 170 (Shigeru). Shigeru teaches wherein at least one of the plate and the 
support frame is metallized (page 2, U. 14-20). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify the combined invention of 
Takao and Yamada to utilize metallizing one of the plate and the support frame in order 
to form a strong bond between the indium and the substrate (see Shigeru page 2). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 01- 
204424 (Takao) and JP 61-279672 (Yamada) as applied to claim 10 above and further in 
view of JP 61-243170 (Shigeru). Shigeru teaches the bonding layer is substantially free 
from voids and has substantially uniform electrical and thermal conductivities through 
the region of bonding (p. 2, 11. 19-20 and figure 3, item 102). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify the combined 
invention of Takao and Yamada to utilize the bonding layer is free from voids and 
uniform electrical and thermal conductivities in order to form a strong bond to the 
substrate (see Shigeru page 2). 
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Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over by JP 01- 
204424 (Takao) as applied to claim 1 8 above and further in view EP 346055 (Okazaki). 
Okazaki teaches the support frame comprises a plurality of concentric rings secured to 
the opposite face of the electrode disk (figure 2, item 22). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the apparatus of 
Takao to utilize the concentric rings on the opposite side of the disk in order to diffuse 
the glow discharge (Okazaki page 4). 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over by JP 01- 
204424 (Takao) as applied to claim 18 above and further in view JP 61-243170 
(Shigeru), Shigeru teaches the support frame comprises a flat plate which is secured to 
and covers substantially the entire opposite face of the electrode disk (figure 1 , item 3). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
modify the apparatus of Takao to utilize the flat plate covering the electrode disk in order 
to reduce the temperature elevation of the plate when bonded to the backing plate (see 
Shigeru page 2). 

Claims 22-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over by 
JP 01-204424 (Takao) as applied to claim 1 8 above. Takao teaches a parallel plate 
electrode reactor to hold semiconductor wafers (page 2). Because Takao teaches 
substantially the same machine as applicants to perform plasma etching (page 2 and 
applicant's abstract), the claimed ranges would have been obvious in order to obtain a 
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high precision etching apparatus (page 2 of Takao). That is, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to choose the instantly 
claimed ranges through process optimization, since it has been held that there the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. See In re Boesch. 205 USPQ 215 (CCPA 
1980). 

Claims 24-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 
01-204424 (Takao) as applied to claim 18 above and further in view of JP 61-279672 
(Y amada), Yamada teaches the plate is bonded to the support frame by means of a 
bonding layer, which has a low vapor pressure, bonding layer is formed by soldering, 
(page 3, 11. 4-7) It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the process of the Takao to utilize bonding the support frame 
using indium in order to affix the target to the base (see Yamada page 3, 11. 1-20). 

Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over by JP 01- 
204424 (Takao) and JP 61-279672 (Yamada) as applied to claim 27 above and further in 
view JP 61-243 170 (Shigeru). Shigeru teaches wherein at least one of the disk and the 
ring is metallized (page 2, 11. 14-20). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify the combined invention of Takao and 
Yamada to utilize metallizing one of the disk and the ring in order to form a strong bond 
between the indium and the substrate (see Shigeru page 2). 
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Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 01- 
204424 (Takao) and JP 61-279672 (Yamada) as applied to claim 124 above and further 
in view of JP 61-243170 (Shigeru). Shigeru teaches the bonding layer is substantially 
free from voids and has substantially uniform electrical and thermal conductivities 
through the region of bonding (p. 2, 11. 19-20 and figure 3, item 102). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
combined invention of Takao and Yamada to utilize the bonding layer is free from voids 
and uniform electrical and thermal conductivities in order to form a strong bond to the 
substrate (see Shigeru page 2). 

Claim 32 is rejected under 35 U.S.C 103(a) as being unpatentable over by JP 01- 
204424 (Takao) as applied to claim 1 8 above and further in view JP 61-243170 
(Shigeru). Shigem teaches a backing plate is bonded around the periphery of the silicon 
oxide plate. The material of the backing plate Cu has a higher CTE than the electrode 
plate. When cooled, the differential contraction imparts the stress. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
apparatus of Takao to utilize the particular structure of the packing plate and electrode 
plate in order to obtain uniform film formation (see Shigeru page 2). 

Claims 33-36 are rejected under 35 U.S.C 103(a) as being unpatentable over JP 
61-243170 (Shigeru) in view of JP 61-279672 (Yamada). Shigeru teaches bonding the 
backing plate to an electrode plate (silicon dioxide) at elevated temperature (170 C, 
translation page 2), wherein the material of the electrode plate (Cu) has a higher 
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coefficient of thermal expansion than that of the electrode plate (silicon dioxide); and 
allowing the bonded assembly to return to room temperature, whereby the differential 
contraction imparts the desired stress (page 2); Yamada teaches a forming an electrode 
assembly including a support ring and an electrode plate (figure 3, item 38); wherein the 
elevated temperature is chosen to be above an expected operating temperature of the 
electrode assembly (page 2); wherein the electrode plate is formed from a substantially 
pure material selected from the group consisting of graphite, polycrystalline silicon, 
quartz, glassy carbon, single crystal silicon, pyrolytic graphite, silicon carbide, alumina, 
zirconium, diamond-coated materials, and titanium oxides (page 2). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
backing plate and electrode plate to utilize forming an electrode assembly having a 
support ring and electrode plate in order to provide a sputtering apparatus that enables a 
high purity film formation (see. Yamada page 2). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Johnson whose telephone number is 571-272- 
1 177. The examiner can normally be reached on M-Th 7:30 AM-5:30 PM 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Dunn can be reached on 571-272-1 171. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). - ^ 
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Primary Examiner 
Art Unit 1725 




